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WHAT IS CLAIMED IS: 




V . 3 X 

\^ illuminating meVs for emitting as illumination light a 

at a point in a space; a sample 
mounting 7 table for md^nting a sample in front of said 
converging point of illumination light; and an objective 
lens disposed such that saidVllumination light is incident 
thereon after light transmitted\hrough or reflected by said 
sample is once converged at said\onverging point. 

2. An optical microscope apparatus according to 
claim 1, wherein said objective leiis is adapted to be focused 
on each of a diffraction image ^ffane, orthogonal to an optical 
axis of said illumination^ight , including said converging 
point, and said sampl 

3. An optical microscope apparatus according to 

a 

claim 2, further comprising a spatial filter, disposed at 
a position of said diffraction image plane, for selectively 
blocking a part of said illumination light transmitted 
through or reflected by said sample. 

4. An optical microscope apparatus according to 
claim 3, further comprising an adjusting mechanism adapted 
to arbitrarily change a distance between said diffraction 
image plane and said sample. 

5. An optical microscope apparatus according to ! 
claim 4, further comprising an adjusting mechanism for / 

i 

substantially aligning a direction of light transmitted ! 



optical microscope apparatus comprising 
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through said spatial filter and an optical axis of said 
objective lens with each other. 

6. An optical microscope apparatus according to 
claim 1, wherein said illumination light is monochromatic 
light, 

7. An optical microscope apparatus according to 
claim 1, further comprising a polarizer disposed between 
said illuminating means and sampife mounting table, and an 
analyzer disposed between said sample mounting table and 
eyepiece. 

8 . An optical ]y_croscope apparatus according to 
"lairn 7 , wherein said polarizer and said analyzer are/- s 

rotatable about an optical akis of incident lighlfT^y^ 

9 . An optical microscope apparatus according to 
claim 1 , wherein said sample mounting table is rotatable 
about an optical axis of incident light. 

10. An optical microscope apparatus according to 
claim 7, wherein each of said polarizer and analyzer is a 
linearly polarizing device. 

11. An optical microscope apparatus according to 
claim 7 , wherein one of said polarizer and analyzer is a 
circularly polarizing device , whereas the other is a linearly 
polarizing device. / 

12 . An optical microscope apparatus according to . 
claim 7 , wherein each of said polarizer and analyzer is a 
circularly polarizing device. / 



85 



P01-0008-00US 



13. Aft^jDtical microscope apparatus according to 
claim 7 , wherein said^bfeg^ctive lens is adapted to be focused 
on each of a diffraction imagept^€^o^ to an optical 
axis of said illumination light, including^4^convergin 

14. An optical microscope apparatus according to 

9 

claim 13 f further comprising a spatial filter , disposed at 
a position of said diffraction image plane, for selectively 
blocking a part of said illumination light transmitted 
through or reflected by said sample. 

15. An optical microscope apparatus according to 
claim 14, further comprising an adjusting mechanism adapted 
to arbitrarily change a distance between said diffraction 
image plane and said sample. 

16. An optical microscope apparatus according to 
claim 15, further comprising an adjusting mechanism for 
substantially aligning a direction of light transmitted 
through said spatial filter and an optical axis of said 
objective lens with each other. 

17. An optical microscope apparatus according to 
claim 16, wherein said illumination light is monochromatic 
light . 

18. An optical microscope apparatus according to 
claim 1, further comprising and a phase plate, disposed on 
a diffraction image plane, for causing direct light incident 
on and near said converging point or light incident on the 
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other region to shift its optical phase from one of being 
incident, said diffraction image plane being orthogonal to 
an optical axis of said illumination light and including 
said converging point; wherein said illuminating means emits 
monochromatic light. 

19. An optical microscope apparatus according to 
claim 18, wherein said illuminating means comprises a light 
source for emitting white light, and a monochromating device 
disposed behind said light source. 

20. An optical microscope apparatus according to 
claim 18, wherein said phase plate causes said direct light 
incident on and near said converging point and light incident 
on the other region to have respective optical phases 
different from each other by about 7T/2. 

21. An optical microscope apparatus according to 
claim 20, wherein said phase plate also has a function of 
attenuating an intensity of light incident on and near said 
converging point. 

22. An optical microscope apparatus according to 
claim 18 , wherein said objective lens is adapted to be focused 
on each of said diffraction image plane and said sample. 

23. An optical microscope apparatus according to 
claim 22, further comprising a spatial filter, disposed 
nearly at a position of said diffraction image plane, for 
selectively blocking a part of said illumination light 
transmitted through or reflected by said sample. 
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24. An optical microscope apparatus according to 
claim 23, further comprising an adjusting mechanism adapted 
to arbitrarily change a distance between said diffraction 
image plane and said sample. 

25. An optical microscope apparatus according to 
claim 24, further comprising an adjusting mechanism for 
substantially aligning a direction of light transmitted 
through said spatial filter and an optical axis of said 
objective lens with each other. 

26. An optical microscope apparatus according to 
claim 1, further comprising a linearly polarizing device 
disposed near said converging point on a diffraction image 
plane, orthogonal to an optical axis of said illumination 
light, including said converging point; and a linear 
polarization analyzer disposed between said diffraction 
image plane and eyepiece so as to be rotatable about an optical 
axis of the incident light. 

27. An optical microscope apparatus according to 
claim 26 , wherein said objective lens is adapted to be focused 
on each of said diffraction image plane and said sample. 

28. An optical microscope apparatus according to 
claim 27, further comprising a spatial filter, disposed 
nearly at a position of said diffraction image plane, for 
selectively blocking a part of said illumination light 
transmitted through or reflected by said sample. 

29. An optical microscope apparatus according to 
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claim 28, further comprising an adjusting mechanism adapted 
to arbitrarily change a distance between said diffraction 
image plane and said sample . 

30. An optical microscope apparatus according to 
claim 29 , further comprising an adjusting mechanism for 
substantially aligning a direction of light transmitted 
through said spatial filter and an optical axis of said 
objective lens with each other. 

31. An optical microscope apparatus according to 
claim 30, wherein said illumination light is monochromatic 
light . 

32. %jciicroscope observing method using an optical 
microscope apparatus comprising illuminating means for 
emitting as illumination light a convergent beam converging 
at a point in a space sample mounting table for mounting 
a sample in front of said^pnverging point of illumination 
light ; an objective lens disposed such that said illumination 
light is incident thereon afterNlight transmitted through 

reflected by said sample is onoe converged at said 



onverging point; and a spatial filter, disposed at a position 
of a diffraction image plane, for selectively blocking a 
part of said illumination light transmitted through or 
reflected by said sample, said diffraction imag^plane being 
orthogonal to an optical axis of said illuminati&n light 



and including said converging point; said objectiveylens 
being adapted to be focused on each of said diffraction ima^e 
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[ane and said sample; 

said method comprising the steps of focusing said 
objective lens onto said diffraction image plane so as to 
observe a diffraction image of said sample formed on said 
5 diffraction image plane by said illumination light and 

adjusting said spatial filter such that only light from a 
desirable region of saia^dif fraction image is transmitted 
therethrough; and then focussing said objective lens onto 
r-*% said sample so as to observe said sample with said light 

•1.0 transmitted through said spatialVilter . 

33. A microscope observing method using an optical 
microscope apparatus comprising illuminating means for 
emitting as illumination light a convergent beam converging 
at a point in a space; a sample ^mounting table for mounting 
'Is a sample in front of said converging point of illumination 

; =s f light; an objective lens disposed such that said illumination 

light is incident thereon/after light transmitted through 
or reflected by said sanfjple is once converged at said 
converging point; a pojfarizer disposed between said 

. . / 

20 illuminating means ana sample mounting table; an analyzer 

disposed between sa jj^ sam Pl e mounting table and eyepiece; 
and a spatial f ilte^, disposed at a position of a diffraction 

image plane, for Selectively blocking a part of said 

/ 

illumination licpt transmitted through or reflected by said 
25 sample, said diffraction image plane being orthogonal to 

an optical a^fis of said illumination light and including 
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sard converging point; said objective lens being adapted 
to beNfocused on each of said diffraction image plane and 
said sample; 

said method comprising the steps of focusing said 
objective lens o^to said diffraction image plane so as to 
observe a diffraction image of said sample formed on said 
diffraction image plants by said illumination light and 
adjusting said spatial filter such that only light from a 
desirable region of said diffraction image is transmitted 
therethrough; and then focusing said objective lens onto 
said sample so as to observe said sample with said light 
transmitted through said spatial f^er. 

34. A microscope observing method using an optical 
microscope apparatus comprising illuminating means for 
emitting as illumination light a monochromatic convergent 
beam converging at a point in a space; a sample mounting 
table for mounting a sample in front of said converging point 
of illumination light; an objective lens disposed such that 
said illumination light is incident thereon after light 
transmitted through or reflected by said sample is once 
converged at said converging point; a phase plate, disposed 
on a diffraction image plane, for causing light incident 
on and near said converging point or light incident on the 
other region to shift its optical phase from one of being 
incident, said diffraction image plane being orthogonal to 
an optical axis of said illumination light and including 




said converging point; and a spatial filter, disposed at 
a position of a diffraction image plane, for selectively 
blocking a part of said illumination light transmitted 
through or reflected by said sample; said objective lens 
being adapted to be focused on each of said diffraction image 
plane and said sample; 

said method comprising the steps of focusing said 
objective lens onto said diffraction image plane so as to 
observe a diffraction image of said sample formed on said 
diffraction image plane by said illumination light and 
adjusting said spatial filter such that only light from a 
desirable region of said diffraction image is transmitted 
therethrough; and then focusing said objective lens onto 
said sample so as to observe said sample with said light 
transmitted through said spatial filter. 

35 . A microscope observing method using an optical 
microscope apparatus comprising illuminating means for 
emitting as illumination light a convergent beam converging 
at a point in a space; a sample mounting table for mounting 
a sample in front of said converging point of illumination 
light; an objective lens disposed such that said illumination 
light is incident thereon after light transmitted through 
or reflected by said sample is once converged at said 
converging point; a linearly polarizing device disposed near 
said converging point on a diffraction image plane r said 
diffraction image plane being orthogonal to an optical axis 
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of said illumination light and including said converging 
point; a linear polarization analyzer disposed between said 
diffraction image plane and eyepiece so as to be rotatable 
about an optical axis of said objective lens; and a spatial 
filter, disposed at a position of said diffraction image 
plane, for selectively blocking a part of said illumination 
light transmitted through or reflected by said sample; said 
objective lens being adapted to be focused on each of said 
diffraction image plane and said sample; 

said method comprising the steps of focusing said 
objective lens onto said diffraction image plane so as to 
observe a diffraction image of said sample formed on said 
diffraction image plane by said illumination light and 
adjusting said spatial filter such that only light from a 
desirable region of said diffraction image is transmitted 
therethrough; and then focusing said objective lens onto 
said sample so as to observe said sample with said light 
transmitted through said spatial filter* 

36, microscope observing method using an optical 
microscope appaWtus comprising illuminating means for 
emitting as illumination light a convergent beam converging 
at a point in a space; a staple mounting table for mounting 
a sample in front of said converging point of illumination 
light; an objective lens disposed su^h that said illumination 
light is incident thereon after ligh^^ransmitted through 
or reflected by said sample is once convened at said 
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converging point ; and a spatial filter , disposed at a position 
of a^dif fraction image plane , for selectively blocking a 
part of s^ixl illumination light transmitted through or 
reflected by ssfcidsample, said diffraction image plane being 
orthogonal to an o^ipal axis of said illumination light 
and including said convening point; said objective lens^ 
being adapted to be focused on e^ch of said diffraction image 
plane and said sample; \y 

said method comprising the step of ch^aing the position 
of converging point of illumination light in misdirection 
of optical axis of said objective lens to adjust tnfe^size 

37 . A microscope observing method using optical 
microscope apparatus comprising illuminating Jneans for 
emitting as illumination light a convergent Mam converging 
at a point in a space; a sample mounting j^ble for mounting 
a sample in front of said converging po&nt of illumination 
light; an objective lens disposed suctfthat said illumination 
light is incident thereon after Mght transmitted through 
or reflected by said sample is once converged at said 
converging point; a polarizer disposed between said 

illuminating means and sample mounting table; an analyzer 

/ 

disposed between said sample mounting table and eyepiece; 



and a spatial filter, disposed at a position of a diffraction 

/ 

image plane, for selectively blocking a part of said 

/ 

illumination licjjft: transmitted through or reflected by said 
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Sample , said diffraction image plane being orthogonal to 
an opfeiqal axis of said illumination light and including 
said convergj^^ point; said objective lens being adapted 



to be focused on e^bto<of said diffraction image plane and^ 




said sample; 

said method comprising the st^J^f changing the position 
of converging point of illumination lighfr^nthe direction 
of optical axis of said objective lens to adju^K^he size 

CBO 38* A microscope observing method using an optical 

Q microscope apparatus comprising illuminating means for 

ryi emitting as illumination light a monochromatic convergent 

* beam converging at a point in a space; a sample mounting 

LlJ table for mounting a sample in front of said converging point 

:J5 of illumination light; an objective lens disposed such that 

yL said illumination light is incident thereon after light 

transmitted through or reflected by said sample is once 
converged at said converging point; a phase plate, disposed 
on a diffraction image plane, for causing light incident 
20 on and near said converging point or light incident on the 

other region to shift its optical phase from one of being 
incident, said diffraction image plane being orthogonal to 
an optical axis of said illumination light and including 
said converging point; and a spatial filter, disposed at 
25 a position of said diffraction image plane, for selectively 

blocking a part of said illumination light transmitted 
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through or reflected by said sample; said objective lens 
being adapted to be focused on each of said diffraction image 
plane and said sample; 

said method comprising the step of changing the position 
of converging point of illumination light in the direction 
of optical axis of said objective lens to adjust the size 
of diffraction image. 

39. A microscope observing method using an optical 
microscope apparatus comprising illuminating means for 
emitting as illumination light a convergent beam converging 
at a point in a space; a sample mounting table for mounting 
a sample in front of said converging point of illumination 
light; an objective lens disposed such that said illumination 
light is incident thereon after light transmitted through 
or reflected by said sample is once converged at said 
converging point; a linearly polarizing device disposed near 
said converging point on a diffraction image plane, said 
diffraction image plane being orthogonal to an optical axis 
of said illumination light and including said converging 
point; a linear polarization analyzer disposed between said 
diffraction image plane and eyepiece so as to be rotatable 
about an optical axis of said objective lens; and a spatial 
filter r disposed at a position of said diffraction image 
plane, for selectively blocking a part of said illumination 
light transmitted through or reflected by said sample; said 
objective lens being adapted to be focused on each of said 



diffraction image plane and said sample; 

said method comprising the step of changing the position 
of converging point of illumination light in the direction 
of optical axis of said objective lens to adjust the size 
of diffraction image . 
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